The product design project includes many uncertainties. It causes risk that a project target cannot be accompolished within lead time. In order to flexibly handle the uncertainty and avoid the risk, adaptive planning that can switch easily to another plan by preparing options for a task is needed. When a challenging design alternative is difficult to be accompolished, a project manager should decide either to continue the design taking a risk or to switch to a conservative alternative disliking a risk. This paper proposes a new optimization-based project planning method that aims at a Pareto-optimal of the potential technical performane of designed product and a project failure risk. A task option model is employed for risk assesment of option-based project management. As its planning includes a number of various design variables and various evaluation indices, in order to solve such a complicated problem with a reasonable computation cost, this research separates the optimization problem into two phases, i.e., (i) defining of process architecture and organization structure and (ii) scheduling of resource allocation into activities. This paper demonstrates its application to a student formula design project. A proposed optimization method facilitates a project manager to explore various process plans with assessing their risks.
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i j Fig. 4 Due to the characteristics of planning problem, the two phases have a containment relationship. Paretooptimal solution of the phase 1 gives the condition of the phase 2. First of all, the n representative solutions are chosen from PO 1 . They are given to the calculation of the phase 2 as a condition. Optimization calculation of the phase 2 is performed to obtain Pareto-optimal solutions PO 2 for each of PO 1 . Finally, Pareto-optimal solutions of the whole problem PO t are obtained by choosing ones from a solution set which is given by superimposing the n solution sets of PO 2 . Table 2 Initial Knowledge Level of Designer .
(1) tubular type 0.30 0.60 0.00 0.30 0.40 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (2) box type 0.50 0.60 0.00 0.30 0.20 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 radiator
(1) following the prev. 0.50 0.60 0.00 0.00 0.50 0.20 0.00 0.50 0.00 0.00 0.20 0.00 0.00 0.00 0.00 3 ilt mani.
(1) JIS funnel 0.30 0.60 0.60 0.00 0.00 0.00 0.00 0.60 0.60 0.00 0.00 0.00 0.00 0.00 0.00 (2) bell-mouth funnel 0.50 0.60 0.60 0.00 0.00 0.00 0.00 0.60 0.60 0.00 0.00 0.00 0.00 0.00 0.00 4 ex. mani.
( (1) multiplate type 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (2) helical gear type 0.60 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9 prp. shaft (1) RCV shaft 0.20 0.30 0.00 0.00 0.00 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (2) NTN shaft 0.20 0.60 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10 CVT set.
(1) fuel cost and speed 0.30 0.60 0.40 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (2) Table 4 Solutions of time allocation; low risk. Higher difficult tasks are allocated more design time e.g., power train assist parts design task (6), alignment geometry task (12). A backup option is chosen for exhaust manifold design task (4), power train assist parts (6), front frame design task (22) Fig. 8 Comparison of TPL Achievement Probability. Although a task option is not available for the tasks of category 1 and 2, those tasks can expect higher TPL achievement probability than the actual project. A task option works better for the tasks of category 2 and 3. Designer Fig. 9 Solution of project organization; low risk. There are only four task groups each of which aggregates strongly related tasks, while the actual OFRAC project has five task groups. Even though some strongly related tasks belong to different task groups, the same designer takes charge of those. For example, front upright design task (task number 15), rear upright design task (16) and hub design task (17) depends on the others. They are in different task groups, but they are performed by the same designer (no. 4). Those features would mitigate the risk.
